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COMPLETE SMCTPICATION 
Process of and Tool for Expanding Tube Ends 



We, 
British 



Babcock & Wilcox Limited, a 

Company, of Babcock House, Farrmg- 

dnn Street, Umdon* E.G4, do hereby declare 



tile invention, (Communicated by Deutsche 
Babcock & wnjeor Dampfkbsshlwhekb 
A/G, a German Company, of Oberiauseai 
Rhfcidand, Germany), far which to pray ibat 
a patent may be granted to us, and the method 
by which it fa to be performed tp bepaxtieu- 
fady described in cod by the foSowing atate^. 
ciienti-*- 

The present iuveutluu relates to a process 
of and tool for expanding tube ends, applic- 
afafe lor example to the attachment of water 
tubes to the steam and water drum of a water 
tube boiler. 

It 3b common practice to secure the ends 
of water tubes tP a boiler drum by fitting 
each tube end within a tube hcite in toe drum 
and thai expanding plastically the tdbe end 
withk the tnbe hole, so that it; remains firmly 
incaaattwiditl»waBrftfciiotetDpro^ 
a flnioVtijEfat Joint. In -order to improve die 
resistance to the tendency of the tubes, when 
die boSer b ht use, to pull out of the drum, 
the part of the tube projecting into the dram 
is often belled out. 

Several (liferent methods of obtaining die 
desired expansion have been used According 
to one method* a tool is used which, includes 
a conical m a ndr el about which are spaced 
three corresponding tapered reflets, the tool 
being inserted in the tube end to be expanded 
with the axis of rjie mandrel co-axial with the 
tube end and the mandrel being ted into the 
tube fedepenrknlyy <rf the reikis so that the 
icQers are displaced outwardly into contact 
with the inner surface of the. tribe* Hie man- 
drel is then continuously rotated and the rol- 
lers are forced outwardly to expand the tube 
end and at {he same tone roll pro gre ssi vely 
round and into tfce tube. It has been found 
that with this method of expanding there is a 
tendency i or each point of the tube wall, after 
each pas sage of a rote has caused an expan- 
sion, to spring bade elasticaBy and thereby 
ponajdetaMy reduce the contact pressure be** 



tween the tube wad and the wall of dm tube 
hole. Furthermore, the structure of the tube 
metal is aflecEd, the metal becoming hardened 
by the alternating load. 

According to a second rather similar 
method, the tube is expanded by a tool haTing 
a tapered mandrel and rcEem in which the 
mandrel and the rovers rotate and more out- 
wajocfly towards the end of the tube du ring. 
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According to a third method, a mandrel 
with a working surface having a dia 



sKgJtfiy greater than tfie inside ditmter ctf tte 
tube is driven into the tube end, so expanding, 
the tube as it moves into it This method has 
certain pr actica l difficulties when applied to 
hmg thfii tubes, winch tend to bncM^aodi 
the removal of the mandrel from jhe.lffie. 
after tte expanding cperatkai oftm grves mudi 
trouble. .j.. 

An object of "die present irmntiqi>^i^j^e ? 
provuon of an improved methooT^'SSnSSr 
for expanding tube ends, T^lT 
The hrveQthnx includes the p roce s s for the, 
securing of a tube end within a tribe tsStfc 
a tube plate, which comprises expanding a 
part of the tube into fluid-tight amtacrttfcfc: 
the waB of the tube hole by the forcible 
puHing-out of a tribe crpandbg rnember 
through the said part of the tube end and 
rfnraltanecgifily as a consequence of the pnfling- 
out effecting belling of the mouth of the free 
end of the tube into contact with the face 
cf the tube plate. 

Hie invention also includes a tube end ex- 
panding tool suhaMe for the expanding of a 
tube end within a tribe bote in a tube plate 
in which withdrawal means are provided for 
the fordbje puHmg-out from inside the tube 
end of tube orpandhtg means adapted daring 
withdrawal to expand the part of the tribe 
within the tube hole, and the withdrawal 
means are arra»grd during withdrawal to 
operate belling means which effect belling of 
the free end of the tube. 

The invention will now be described, by 
way of example, with r e fe rence to the acccn>- 
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ponying pardy diagrammat ic drawings, in to engage die boss 33 and are so 
which: — ^ shaped at their inward ends that they" 

Figure 1 is a sectional side elevation of the restrain rearward movement of the shoulder 
forward end only of a tool for expanding and 34 past the plungers only until the aaial force 
5 belling tube ends arranged to operate on a on the stop 30 exceeds some predetermined 70 
tube end that extends through a tube plate; value. 

end Abo mounted on the body part 11 is a 

Figure 2 is a view similar to Figure 1 hot circular row of eight tube end belling ele- 
with the working parts in a different operat- ments 40 so guided in the body pan 11 as 
10 ing position. ^ tn be capable of radial movement amy and 75 

In the drawings, a tube 1 extends through h?««pd by «prfagn such as springs 41 inwardly 
* a tube hole 2 in a tube plate 3 with its inner into engagement with the sum 30. The inner 
end 4 projecting beyond the inner face 5 of side of each element 40 is provided with an 
die time ptoe to a disinnoe equal to about fodjngd surface 42 complementary to the 
15 twice the wail thickness of $be tube. The tool, flared forward part 32 of the stop 30 so that 80 
indicated generally by 10, mdudes a forward as die part 32 moves rearwardry past the eb- 
body part 11 tninmntmg in a bearing surface ments 40 they are moved outwards in a radial 
12 which, when the machine is in use, is held direction. Each dement 40 is formed with a 
firmly against the part of tube plate inner forwardjy extending tongue 44 arranged to 
20 face 5 which surrounds the tube end 4. A extend within the tube end 4 but of such 85 
mandrel 14 mounted hi the body part 11 ex- length that its forward end fe spaced from 
tends axiafiy beyond the bearing surface 12 die tube plate face 5 by a distance somewhat 
and at die corrnnencement of the expanding greater man the thickness of the wall of the 
operation lies in the initial position shown tnbel. 
25 in Figure 1 in which it extends into the tube To carry out the expanding operation, the 90 
1 Co a pate beyond the tube plate 3. At its tool 10 is brought into position opposite the 
inward or forward end die mandrel 14 is tube end to be expanded and the mandrel 
formed with an enlargement or head 15 ad* 14 inserted into the tube to the position shown 
Joining a part 16* that tapers rearwardly to a in Mgure 1, so that die bearing surface 12 
30 cj^mddcal part 17 beyond which a part 18 engages die tube plate fact 5, die stop 30 95 
...pf jthe- mandrel is screw-doeaded into an bemy set with its shoulder 34 f orwardry of 
operating rod 19 whfch is coupled to the pis- the plungers 36, the expanding members 21 
_rto being towards die r e ar war d end of the tapered 

^ A^gsoup of four cornplementary expanding part 16 of die rnaudrel 14 and the rearmost 
35 mernbera 21 are slida&y mounted on the pair of the members 21 being in contact with 100 
.-^^apered mandrel part 16 and may be moved the forward end of the stop 30, 

-fromHaie^tlteried position shown m Figure 2, The mandrel 14 is now drawn rearwardly 
^so^wKcbi Signed parts thereof form a com-, through the tool body. part 11 by operation 
_3zjttjete rina>aihe tube expand^ surface 22> to of the hydranSc power dcvfce so that the ex- 
40^^., st a g gere d po si tion shown, m Figure 1 in pandtng mftrthets 21, which are held against 105 
— whfert-one opposed pair of the members 21 axial movement with the mandrel 14 by the 
cfls bt rcarwardiy of die other pair so that stop 3p» are caused to move omwarrBy into 
--^^jveraa radius of each member is reduced, contact with and to expan d the part of tube 
.The four members 21 are held together and 1 which lies immediately outside die cube 
45 to the mandrel by a hefioal spring 24 that plate £ As tins takes place the forward pair 110 
enchx&es part-cylindrical secdops 25 of the of the members 21 move slightly rearwardly 
four numbers. into alignment with ahe other pair of the mem- 

SHdably mounted on die cylindrical part bers 21. 
17 of die mandrel is a movable stop 30 in Once die head 15 of the mandrel 14 comes 
50 the form of a tube length itavkg a cvlmdrical into contact with the ex pand i n g members 21 115 
re ar w ar d portion 31 which is a ifldfa g fit on force as transmitted direct from the mandW 
the mandrel part 17 sod a flared forward to the stop, which is caused to move in a rear- 
part 32 of such Mn»i*4*t at its forward end ward drriflttop so that the plungers 36 of the 
that it engages? the two rearmost expanding catch means ride over the shoulder 34. The 
55 members 21 when they are at the rearward expanding members 21 and the stop 30~move 120 
end of the tapered part 16 of die mandreL resrwardly with the mandreL tJbe members 21 
Secured to the rearward end of the portion effecting progressive expanding of the part of - 
31 is a boss 3* formed with a chctxrferen- the tube 1 which fies wimin the tube plate 3. . 
daDy extending radial shoulder 34 that faces As the members 21 approach the inner face 
60 rearwardly of the mandreL Mounted on die 5 of die tube plate 3 the flared part 32 of 125 
bodV part H sre catch means in the form die stop member 30 engages the inclined sm> 
of otut plungers such as the phmgers 36 so faces 42 upon the eight beHmg elements 40 
arranged as to be BlidaWe radially and being and causes those elements to move outwardly 
biassed inwardly by springs such as radially so that their tongues 44 engage and 
65 spr¥t§p 37, These plungers ore arranged bell oirtwardry tjhe projecting inner end 4 of 130 



BEST AVAILABLE COPY 



(7*8,150 



10 



15 



Jthe tobe 1. This bcfiang operation ends when 
the tabe expanding surface 22 comes into con- 
tact wi4 the forward part of the surfaces 42, 
whereopon rearward movement of the mandrel 
rekthe to the tool 10 is positively checked. 

The tool 10 as now removed from tthe 
finished tribe, the mandrel returned so its for- 
ward position, the tribe «p*ndfng elements 
21 slid along the tapered part 16 to <Wr 
rearward positions, and the stop 30 restored 
to its forward position. The tool may then 
be applied to the next tribe #> be expanded. 

Tie machine described is adapted to act 
a preselected size of tribe, the diameter 
of the expanding surface 22 befog appro- 
priateiy related to jhe internal diameter of me 
tube. If desired the head 15 of me mandrel 
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14j it then series as a stop ad^ted by ifa&fog 
movement of the expanding members axiaKy 
of At upend part of the mandrel to deter- 
mine the eficcthe diameter of the expanding 
members daring the expanding operation, and 
me posstkn of me stop befog adjustable pcr- 
nnts venation of that effective diameter, When 
the head 1$ is mdafly adjustable, it as advan- 
tageous to adopt a pistnnHing shaped, over- 
lapping design for the expanding members. 
WhatwedWmfe:— 

1. P roteus for the securing of a *ribe end 
withm a time hole in the tribe plate, which 
comprises expanding a part of the tube into 
fimd^Ight contact with the watt of the tribe 
hole by the fordofe pnBing-<nit of a tribe ex- 

35 paodmg member ttorongh the said part of 
the tribe and rfmnftKn eondy as a consequence 
of the pnfling-out effectmg befirng of the 
month of the free erxi of the time into con- 
tact wim the face of me tribe plate. 

2. A tube end expanding tool stdtribfc for 
the expanding of a tribe end within a^*e 
hofcfoatifepiate^wherem 
are provided fer the fosdbfe puflinMnt from 

expanding c 



: the tribe end of tribe 



tribe end engaging pfcww>nfy which are 
arranged to move radially outwardly upon 
withdrawal of the tribe expanding means and 
so effect betting of the tobe end! . 

4. A mol as claimed in Oaan % wherein 
the tobe expanding means fariude a phxrafity 
of expanding members ftted about the peri- 
phery of a tapered part of the length of a 
mandrel which is mserfcdde axially into die 
tj&eto be expanded and foams part of the 
withdr awal means, amp meats are arranged 
to fie within Ae tribe to be expanded at a 
forward initial position, catch means are 
arranged to restrain outward movement of the 
stop means from the initial posttkm unless 

^ffittd .face on the stop means exceeda 
a prede termine d value, the stop means befog 
arranged to restrain outward axial movement 
of the said members upon ootward movement 
of the mandrel oaty untH the force exerted 
exceeds the prfdftmnmed vafoe, and &tt tabe 
end ggg hg elements ate arranged far en- 
gagement by incuned surfaces on the stop 
means whereby upon the rn< m / *rrf moving the 
ex panding m eans and tznxs rite stop means in 
an oatward direction t hroug h an appropriate 
distance a part of jfce tribe that exteSte beyond 
S****pkfefa engaged end belled cat by 
thebeEJogmeana 

5. A moj as claimed in Oaira 4, wherein 
the exnanding members are held in dose con- 
ta ct with ^e tapered part of the mandrel by 
a g?mM»«ri4^||g Spring 

6. A tool as dataed in Claim 4 or Cfefcn 
5, wherein a etop provided on the mandrel is 
adapted by Hraiting movement of the expands 
mg members axfafiy of the tapered part of 
the m andrel to determine the effective dia- 
meter cf the expanding members daring the 
expairiing operation, and the position of the 
stop is adjustable to permit variation of that 
effective diameter. 

7. A tobe end »Tpnmtfng tool arranged and 
fda^ to operate sribatantiafiy ea described 
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a&^A^rhZ ZmXJ^J^^^™^ 10 °P**** suommtlaBy aa described 

^^™^^^^^^p^^cpatt hereinbefore wta reference 

wmidrawal means are arranged during with- drawings. m^uw^yuis 

drawn! to operate bcMing means whfc£ effect 

beflmg c* free end of *e tribe. Ik* the AimEcante. 

«J i^ 00 * * CWm ***** ^Tc BWOrL 

thebe^meansocmmrlseadraito Owrtered PtottApnL 
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I^T^ 0 ^ 8 ^ 2 for Her Majesty Stationary Office, by the Courier Press.— 1S57. 

PuNished at The Patent Office, 25, Soafhanmtcia Building^ Leadon, W.O.S, from wHch 

copies may bo obtained. 
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1 SHE£T Tto drawing b a nfradbetfan of 
the Ortjtaol on a niuad sab. 
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